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Two real-time phase mapping methods for finge patterns are presented, which are based on a spatial 
phase-shifting with three fringe patterns, and on a spatial synchronous detection for a tilted fringe 
pattern. A digital TV-image processor is implemented which bases on the two fringe processing 
techniques. Applications of the present methods to surface shape measurements using a polarization 
interferometer and a fringe projection technique, and to a surface deformation measurement using a 
holographic interferometer are described. Worst phase errors are analyzed theoretically which are caused 
by an additive intensity noise of input fringe signals and a multiplicative intensity noise due to 
misalignments of a measuring system. A phase error due to a digitization of calculations is also evaluated 
numerically. 
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Large surface profile measurement with instantaneous phase-shifting interferometry 

N. R. Sivakumar, W. K. Hui, K. Venkatakrishnan, and B. K. A. Ngoi 

Nanyang Technological University, Precision Engineering and Nanotechnology Centre, School of Mechanical 
and Production Engineering, Nanyang Avenue, Singapore 639798 

(Received Mar. 13, 2002; revised Jul. 9, 2002; accepted Jul. 15, 2002) 

Surface profile measurement of smooth surfaces is a vital area in many of today's industries, especially in 
wafer fabrication. The increased need for high-speed, noncontact online measurement with high accuracy 
and repeatability is of great interest for practical purposes. In this work, a modification of Michelson 
interferometers in combination with instantaneous phase-shifting interferometry is proposed for high- 
speed large flat-surface profiling. Experiments are carried out on a patterned wafer surface. The results 
obtained using this system are compared with a commercial profiler system to demonstrate the validity 
of the principle. ©2003 Society of Photo-Optical Instrumentation Engineers. 
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Simultaneous phase-shift interferometer 

Chris L. Koliopoulos 

Phase Shift Technology, Inc. (USA) 

Interferometric testing of large optics over long path lengths has been hampered by vibration in the test 
set-up. The precision of phase measuring interferometry has not been able to provide measurements in 
vibration environments due to the time required to perform the required phase shift between multiple 
images of the interferogram. The simultaneous phase shift interferometer (SPSI) has eliminated effects 
of vibration from phase measurements by creating four separate phase shifted interferograms 
simultaneously, viewed with four CCD cameras. The CCD cameras provide electronic shutter exposure 
control which effectively 'freezes' the interference patterns producing high contrast interferograms even 
with severe vibration. Polarization optics are used to maintain the appropriate phase relationships 
between the four interferograms. Four separate synchronized video digitizers are used to digitize the 
interferograms to a maximum resolution of 380 by 240 pixels by 8 bits per pixel. The phase at each pixel 
in the interferogram is calculated by a PC/486 based microcomputer which also provides complete 
analysis and graphics of the measurement. Averaging of multiple measurements to reduce the effects of 
air turbulence is done automatically. 

©2005 COPYRIGHT SPIE~The International Society for Optical Engineering. Downloading of the abstract 
is permitted for personal use only. 



doi:10. 1117/12. 134852 



Scitation Citing Articles | CrossRef Citing Articles | All Citing Articles 



http://spiedl.aip.org/getabs/servlet/GetabsServlet7prog 12/11/2007 



